We use the National Transfer Accounts methodology to calculate the lifecycle deficit in France for the years 1979-2005. During this period, consumption profiles were roughly constant over age, while labor income profiles shifted to higher ages. The share of the aggregate lifecycle deficit in GDP rose sharply in the 1980s due to an increase in the mean age of the population. In contrast, the per capita shares of the lifecycle deficit attributed to the population under 20 and over 60 varied little during this period, even though the relative weights of these two age-segments has shifted continuously in favor of the latter.
Introduction
The intergenerational distributions of income and public resources are recurring issues in national public debates. In France, the economic slowdown, growth of public debt, and uncertainty regarding the long-term sustainability of the pay-as-you-go pension system take center stage in intergenerational debates. Some authors describe an increasing inequality between generations, articulating the emergence of so-called "golden" generations that benefited from economic growth between 1950 and 1970 at the expense of later generations (Chauvel, 1998; Kotlikoff and Burns, 2012) . A clear picture of the economic flows between ages over the life course helps to better ground this debate.
Although it is imperfect, the most appropriate indicator for comparing the welfare of successive generations is lifecycle consumption. Generational accounting exercises have already been made for France (Bonnet, 2002; Accardo, 2002) , concluding that if tax and social policies remained constant an intergenerational imbalance would emerge. These studies also warn that the magnitude of this imbalance is highly sensitive to the assumptions made. The latter accounting approach, initiated by Auerbach et al. (1991) , is based on only the inter-temporal government budget constraint. The National Transfer Accounts (NTA) method of Lee and Mason (2011) provides a more thorough accounting of age-specific resource allocation. An informative index falling out of this method is the lifecycle deficit, defined as the difference at each age between consumption and labor income. It indicates the ages at which resources obtained from labor are not sufficient to cover consumption needs. The natural next step is then to measure the reallocation of resources between age groups, and how the lifecycle is funded.
In this article, we present lifecycle deficit estimates for France according to NTA methodology.
The originality of our study is the time window, covering the period from 1979 to 2005. This allows us to determine how the profiles have evolved as the result of both economic changes and changes in the age structure of the French population with the advance of the baby-boom generation. This time-perspective is coupled with a comparative approach to other countries for which NTA accounts have been implemented, in order to highlight any specifics in France.
The primary advantage of a study over a long period is how it reveals the constants that structure society. In particular, we find that the allocation of consumption between ages has remained relatively unchanged over the period. Across ages, the total consumption profile is relatively stable after 17 years, although substitutions between private and public consumption take place during the lifecycle. Moreover, the share of lifecycle deficit per capita for the young or the elderly in the GDP has held roughly constant during this period. These developments reflect a certain social preference for equality in terms of consumption between ages in France.
However, the gap between shares received by the elderly and by the young has steadily increased, reflecting the increasingly predominant weight of the elderly in French society. This paper is presented as follows. Section 2 describes the methodology and data sources used to construct the consumption and income profiles by age. The results for year 2005 are subject to detailed analysis in Section 3, including an international comparative perspective. Section 4 explores the changes in the income and consumption profiles between 1979 and 2005, and analyzes changes in the balance between large age groups. Section 5 provides some concluding remarks.
Construction of consumption and income profiles by age
Consumption and labor income profiles for France were constructed following the NTA methodology, as described in the latest version of the Reference Manual (UN, 2013) . This is based on the combination of two elements: survey data to determine the age profiles for selected flows (consumption and income), and aggregates calculated from the national accounts to adjust the results from survey data to sum to the total flows in the economy for a given year.
For private consumption, the age profiles are composed of three parts -education expenditure, health expenditure, and other expenditures including imputed rents -obtained from the Family Budget Surveys (Enquêtes Budget des Familles). These surveys, conducted at regular intervals in France (1978 France ( -1979 France ( , 1984 France ( -1985 France ( , 1989 France ( , 1994 France ( -1995 France ( , 2000 France ( -2001 France ( , and 2005 France ( -2006 , are based on a sample of approximately 10,000 households. They describe the structure of household expenditures on the basis of similar questionnaires over the period, which ensures comparability of results between surveys. Private education and health profiles are obtained by regression methods -taking into account single ages 0 to 28 for education, and five-year age groups for health, except for the first year of life (which is treated separately). The allocation by age of other consumption is determined according to the piecewise linear profile suggested by Mason et al. (2011, p. 62) , which is based on person-weights within households. Age profiles of labor income (including wages and income from the self-employed) are also constructed from the Family Budget Surveys. (defense, justice, etc.) are distributed uniformly over the population, resulting in an age profile that is then assumed to be constant.
Once calculated, each profile is smoothed across ages using the Friedman (1984) method recommended in the NTA methodology (UN, 2013, Appendix B, p. 199-205) . Because not all profiles are available for each year between 1979 and 2005, we interpolate the values for all ages in missing years using cubic splines. This allows us to interpolate the piecewise data using a polynomial of degree 3. The age pattern of health expenditures prior to 1992 is taken as the agespecific mean of the profiles from 1992 to 1995.
For each year of the period studied, National Accounts data for France are used to calculate the NTA accounting identity, according to which the sum of consumption, savings, and transfers is equal to the sum of labor and financial incomes. The aggregate counterpart for the income of the self-employed is derived using the method proposed by Askenazy et al. (2011) , which is based on decomposition by sectors. Within each sector considered, this method assigns the fraction of labor income observed among employees to the self-employed. The resulting breakdown of Gross Mixed Income differs from the 2/3 -1/3 rule typically used to separate the share of capital and labor in total earnings; for the self-employed, we determined that the share of labor earnings fluctuated between 0.59 and 0.83 over the period studied. Finally, each age profile is readjusted based on the corresponding aggregate.
Consumption, labour income and lifecycle deficit in 2005
In this section we present a decomposition of the lifecycle deficit for the year 2005 in France. Figure 1 represents the per capita age profiles of total consumption (i.e., the sum of private and public consumption) and labor income.
The total consumption profile for France shows a special feature compared to the profiles of the set of countries studied by Tung (2011) : relative stability over age. The French consumption curve increases until age 17, after which it stabilizes at between 18,000 and 24,000 Euros until Labor income Consumption the highest ages. In this respect, France differs from the United States and many other developed countries, where per capita consumption increases after age 60 or 65.
Public and private consumption
The relative stability of the French consumption profile over age can be explained by offsetting changes in the composition of consumption by public and private expenditures. Figure 2 represents the decomposition of total consumption by selected public and private components.
On one hand, private consumption decreases significantly after age 60, declining approximately 25% by age 80. On the other hand, public consumption tends to increase due to rising health costs with age, as one would expect. In the case of France, these changes roughly balance each other, resulting in a stable profile through older ages. Unlike in the United States, here we do not see the massive private health expenditures in older age groups that cause consumption profiles to increase with age.
In France, public consumption accounts for 33.90% of total consumption. This is close to that of Public and private education expenditure represents 7.45%, which is below the average for highincome countries.
An alternative method of analyzing the differences in consumption profiles between countries is to calculate the population-weighted mean age of consumption, which can be thought of as the average age at which a euro is consumed within the population. This age therefore depends both on individual consumption profiles and on the age-structure of the population, which is used to reweight these profiles. In France, the average age at which a euro is consumed within the population is 41.61 years. This is quite close to the averages of other high-income countries, such as the United States (41.43 years) or Austria (40.81 years).
However, the age-distribution of consumption can vary greatly for the same mean age of France falls close to other countries. These ratios are very similar to, for instance, Finland and Austria, but are lower than those of the United States, Sweden, and Japan. Public expenditure is clearly an important component of lifecycle consumption for both younger and older age groups. Finally, for consumer expenditure as a whole, the ratios are 0.805 for the average consumption of the younger group and 1.083 for the elderly. These two ratios are close to the average for high-income countries; this is explained largely by the fact that public consumption in France has an important weight relative to private consumption, which in general favors these age groups.
Labor income
The average age profile of income depends on several factors (Lee and Ogawa, 2011) . Resources obtained at each age depend on the rate of employment, working hours, the effect of seniority on wages, and more generally on the institutional, social, and cultural factors that influence the functioning of the labor market. In particular, the ages of graduation and retirement set the start and end of individual labor income trajectories, respectively, such that the means of these two ages anchor the bounds of average labor income profiles. France is characterized by a small proportion of total lifecycle income earned by persons under age 20 (1%) or ages 65 and over (1.3%). This is explained by a relatively long duration of education and a relatively low senior employment rate. The age profile for income is divided into three main phases: strong growth from ages 20 to 35 followed by slow growth with a peak at age 49, and finally a sharp decline until around age 60. The modal age of the income profile in France is higher than that of other high-income countries. In the United States and Japan -countries also characterized by a relatively late peak-the age at which the average person reaches a maximum level of income is around 47. Thus, it is not the entire distribution of average labor income that makes France unique, but rather the higher modal age of the income distribution. Beyond the mode, the decline in average income is much faster in France than in other European countries. This is explained by the relatively early exit of older workers from the labor market: according to Eurostat, the average exit age from the labor force was 59 in France in 2005. This kind of profile is not found in the other countries for which the NTA method has been applied. The average age at exit from the labor force is usually significantly higher, even in other European countries. It is at age 63.6 in Sweden, for example.
Lifecycle deficit
The difference between labor income and consumption profiles provides the lifecycle deficit by age, and so allows us to calculate the two age thresholds that characterize the passage between contributing ages and beneficiary ages. For France, based on individual profiles, these ages are 25 and 57, with a maximal contribution at age 46-labor income is higher than consumption during 32 years of the average lifecycle. This relatively short period of surplus results, at the aggregate level, in a deficit of about 10% of GDP.
Despite France's unique consumption and income profiles, these threshold ages differ little from those of other countries surveyed. In general, the first age threshold is between 24 and 27 years, with some exceptions. For China and Austria, characterized by early entry into the labor market, income first exceeds consumption at age 21. Conversely, this age is higher for Mexico and Brazil due to a higher ratio of consumption to income. In Senegal surplus does not occur until age 36 because of the great difficulty experienced by younger generations integrating into the labor market (Dramani and Ndiaye, 2012) .
The second age threshold -age 57 in France -is generally between ages 53 and 59 for countries that have NTA accounts. Some exceptions appear, however, such as in Sweden where the age is 62 years -explained by a higher average exit age from the labor force.
Persistence and changes during the period 1979-2005
4.1 Labor income, consumption, and lifecycle deficit
To date, few countries have applied NTA methodology to a time series, except the United States with the work of . Data available for France describe changes in age profiles for total consumption and income over the period 1979-2005, with key statistics reported in Table 1 .
In a context characterized by societal changes that should influence the duration of the lifecycle deficit, such as significant gains in life expectancy and an increase in the average duration of studies, it is reasonable to expect that the earlier-discussed threshold ages will have changed. Figure 3 shows the evolution of the normalized age profile of labor income (sum of wage income, self-employed income, and payroll taxes). The mode of the distribution shifts by 10 years during the period, from 39 years in 1979 to 49 in 2005 (see also Table 1 ). The largest share of labor income is captured increasingly by older workers, as cohorts born after World War II age.
We can then ask whether this increase in the modal age has led to changes in the average age at which a euro is earned during the lifecycle. However, Table 1 indicates that the average age remained relatively stable over the period, from 42.5 years in 1979 to 42.36 in 2005. Two effects must be taken into consideration to understand this paradox. First, labor income depends on both the fraction of the population in the labor market and the income earned. A reduction in the share of employed senior workers, due particularly to the many measures implemented for earlier retirement in the early 1980s, underlies the shift in the latter half of the distribution. This is why we first observe a decrease in the average age of 42.50 years in 1979 to 41.24 years in 1984, and then an increase to 42.22 years in 1994. Since then, this age has changed little.
The method proposed by allows comparison of the changes in the French and American profiles. By weighting a given income profile by a standard population age structure, we can calculate the average age at which a euro is earned within a country in a given year. The evolution of this age over time thus depends on both the age profiles and the standard age structure. To isolate the specific changes relating to changes in the age profile, we can determine the respective contributions of each age group to the total for the population. Using the method proposed by , we calculate the average age at which a euro is consumed for each year. In Table 1 Figure 4 . Evolution of the per capita age profile of the total consumption 1979 1984 1989 1994 1999 2005 Relative to per capita labour income for ages 30-49
The changing age profile of the lifecycle deficit results mechanically from the two trends explained above. The displacement of the two age thresholds over time entails a shortening of the period during which an individual is a net contributor. As indicated in Table 1 (Mason and Lee, 2013) , although the theoretical relationship between increased survival and deficit is not necessarily clear.
Resource allocation by age
Given the overall tightening of the income distribution and the shift in its modal age, the relative stability of the consumption distribution must therefore result from redistribution between ages, including the baby boomers (active during the period studied), to the young and the elderly. We first calculate the share of GDP deficit to those aged 60 and higher versus under age 20 ( Figure   5 ). The former fraction steadily increased over the period, while the latter steadily decreased, coming to the verge of crossover by the year 2005.
We then divide these shares by the numbers of individuals aged 60 and higher and under age 20, respectively ( Figure 6 ); these shares have varied less over the period, except in the beginning of the period for the 60 and over. This reflects the fact that the increase from the deficit of those over 60 was due largely to their population growth. The weakness of the trend in the reported actual share is remarkable given the significant political, economic, and demographic changes that France experienced during these years. However, the gap between the share of those over weight of the elderly in French society.
Conclusion
We have highlighted some aspects of the interplay between population structure, lifecycle income and consumption in France between 1979 and 2005 . These data offer a first glimpse at some fundamental characteristics of the French population and economy of doubtless utility to the public debate on intergenerational welfare. Comparisons of the relative welfare between generations are nonetheless difficult, since aggregate indicators such as those given here can only summarize one abstract dimension of reality. Although it offers only a partial account of this reality, the use of consumption as an indicator of welfare is still fruitful.
The NTA data for France highlight both the relative equality of consumption between ages and an increase in consumption profiles (normalized to the labor income of ages 30-49) over time, but the shift in favor of older persons is not as large as that observed in the United States.
Moreover, the reduction in the period during which individuals consume less than their labor income has not led to significant changes in reallocations that benefit the young and the elderly.
roughly constant. However, the gap between the share received by those aged 60 and higher and those under age 20 has increased steadily.
Our current research focuses on a breakdown by sex of the consumption and income profiles and on the introduction of time transfers generated by unpaid domestic production. In addition, we aim to analyze how the lifecycle deficit is financed, and to assess whether the role of the economic mechanisms used for age reallocations (transfers and asset-based reallocations) has changed over the past decades. Further, since 2005 the arrival of the baby boomers at retirement age is a major demographic shift that should be documented and analyzed by updating our data.
